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Acronyms

BHC beta-benzene hexachloride

CCI CH2M HILL Constructors, Inc.

FDEP Florida Department of Environmental Protection

IM Interim Measures
IMPS Interim Measure Performance Specifications

J.A. Jones J.A. Jones Environmental Services Company
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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI), with J.A. Jones Environmental Services Company
(J.A. Jones), have been contracted by the Department of the Navy, Southern Division Naval
Facilities Engineering Command (Southern Division, NAVFAC), to provide groundwater
monitoring services at Solid Waste Management Unit (SWMU) 15, Naval Station Mayport,
Mayport, Florida, under the Remedial Action Contract No. N62467-98-D-0995, Contract
Task Order (CTO) No. 0007. The purpose of this Annual Monitoring Report is to summarize
activities performed at the site during the period of April 1, 2001, to March 31, 2002. 

1.1 Objective
The objective of the groundwater monitoring program at SWMU 15 is to collect analytical
data to monitor the natural attenuation of the contaminated groundwater at the site.

1.2 Site Background
The Old Pesticide Handling Facility was located adjacent to Building 48A, approximately
350 feet east of the western boundary of the installation and approximately 700 feet west of
Runway 23.5. During 1963 and 1964, pesticides and pesticide application equipment were
stored in a shed attached to the southwest corner of Building 48A. Pesticides were mixed at
the site and the application equipment may have been washed near the building. As a
result, runoff from the washing and rinsing activities may have infiltrated the ground
surface. In addition, small quantities of pesticides may have been disposed of near Building
48A (CCI, 1999).

Remedial Field Investigation (RFI) activities were conducted at SWMU 15 in 1993 and 1994.
The RFI included sampling and analyses of surface soil, subsurface soil, and groundwater.
Based on the results of the RFI, Interim Measures (IM) remediation was performed in 1997
to address contaminated soil. The IM consisted of a geotextile and limerock cover to
mitigate the potential for adverse risk to human and ecological receptors. The RFI
recommended additional groundwater sampling based on the presence of arsenic and
alpha- and beta-benzene hexachloride (BHC) present in the groundwater during the
assessment (CCI, 1999).

An Interim Measure Performance Specifications (IMPS) report was prepared by Harding
Lawson Associates for the site in 1998. The IMPS identified arsenic and alpha- and beta-
BHC concentrations as the groundwater contaminants that would require IM. The IMPS
recommended that natural attenuation be evaluated for alpha- and beta-BHC remediation
prior to evaluation of any other remedial alternatives. The IMPS recommended a
compliance-point groundwater monitoring program to yield sufficient data to conduct a
bench-scale treatability test prior to selecting an appropriate remedial alternative for the
arsenic contamination (CCI, 1999). 
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Based on the recommendations provided in the IMPS, quarterly sampling was conducted at
the site for the last three quarters of 1998 by Bechtel Environmental, Inc. A review of the
quarterly data by Southern Division, NAVFAC, the Florida Department of Environmental
Protection (FDEP), and the United States Environmental Protection Agency (EPA)
determined that the data was inconclusive, and that further groundwater sampling would
be required. Subsequently, CCI/J.A. Jones has performed quarterly groundwater
monitoring beginning the first quarter of 2000 and continuing through the present (CCI,
1999).



ATL\WP\NAVY RAC\MAYPORT\SWMU15GMR\ANNUAL REPORT\ANNUAL MONITORING REPORT.DOC 2-3

2.0 Monitoring Results and Recommendations 

2.1 Groundwater Monitoring
During April 1, 2001 to March 31, 2002, CCI/J.A. Jones conducted quarterly groundwater
monitoring activities at SWMU 15 on July 5, 2001, September 26, 2001, December 6, 2001,
and March 6, 2002, in accordance with the requirements of Response Action Contract No.
N62467-98-D-0995, CTO No. 0007. Groundwater samples were collected from five onsite
monitoring wells, identified as MPT-15-MWO-1S, MPT-15-MWO-3S, MPT-15-MWO-4S,
MPT-15-MWO-5S, and MPT-15-MWO-8S. The groundwater samples were laboratory
analyzed for arsenic by EPA SW-846 Method 6010B and for organochlorine pesticides by
EPA SW-846 Method 8081A. The monitoring well locations are shown on the SWMU 15 site
plan provided as Figure 2-1. The groundwater laboratory analytical results are summarized
in Table 2-1. Copies of the groundwater analytical laboratory reports are provided in
Appendix A.

In addition, the following field data were measured in the five onsite monitoring wells:

• Depth to water by direct read meter
• Temperature by direct read meter
• pH by direct read meter
• Turbidity by direct read meter
• Dissolved oxygen by direct read meter
• Conductivity by direct read meter

The collected field data is summarized in Table 2-2. 

2.2 Conclusions
During the monitoring period, the following two monitoring wells exhibited contaminant
concentrations in excess of FDEP Groundwater Cleanup Target Levels, as specified in
Table I of Florida Administrative Code 62-777:

• Monitoring Well MPT-15-MWO-1S: Beta-BHC (December 6, 2001, groundwater
monitoring event).

• Monitoring Well MPT-15-MWO-4S: Beta-BHC (December 6, 2001, groundwater
monitoring event) and arsenic (September 26, 2001, December 6, 2001, and March 6,
2002, groundwater monitoring events). 

Based on the low-level arsenic and alpha- and beta-BHC groundwater contamination,
CCI/J.A. Jones recommends continued quarterly groundwater monitoring for natural
attenuation at the site.
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Figure 2-1
Solid Waste Management Unit (SWMU) 15

Location Map for Monitoring Wells
and Direct-Push Wells



TABLE 2-1
Groundwater Analytical Results

GCTL NADS
(µg/L) (µg/L) 03/28/00 06/21/00 09/26/00 12/15/00 03/22/01 07/05/01 09/26/01 12/06/01 03/06/02 03/29/00 06/21/00 09/26/2000 12/15/00 03/22/01 07/05/01 09/26/01 12/06/01 03/06/02 03/29/00 06/21/00 09/26/00 12/15/00 03/22/01 07/05/01 09/26/01 12/06/01 03/06/02 03/29/00 06/21/00 09/26/00 12/15/00 03/22/01 07/05/01 09/26/01 12/06/01 03/06/02 03/29/00 06/21/00 09/26/00 12/15/00 03/22/01 07/05/01 09/26/01 12/06/01 03/06/02

4,4'-DDD 0.1 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
4,4'-DDE 0.1 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
4,4'-DDT 0.1 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
Aldrin 0.005 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
alpha-BHC 0.006 0.6 0.020 J <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
alpha-Endosulfan 42 420 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
beta-BHC 0.02 2 0.55 0.80 0.23 0.31 0.19 <0.02 <0.05 0.110 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 0.30 0.26 1.30 0.56 0.085 <0.02 <0.05 0.700 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
beta-Endosulfan 42 420 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.05 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
delta-BHC 2.1 21 0.020 J 0.035 J <0.050 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.050 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 0.025 J 0.025 J <0.050 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.050 <0.050 <0.050 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.050 <0.050 <0.050 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
Dieldrin 0.005 0.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
Endosulfan sulfate 42 420 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
Endrin 2 20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
Endrin aldehyde 2 20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.50 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
gamma-BHC 0.2 20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
Heptachlor 0.4 40 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 0.033 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 0.029 <0.056 <0.06
Heptachlor epoxide 0.2 20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 <0.05 <0.05 0.16 0.035 J <0.05 <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
Methoxychlor 40 400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.053 <0.06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.071 <0.053 <0.06 <0.10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.056 <0.06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.053 <0.059 <0.06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.051 <0.056 <0.06
Toxaphene 3 300 <5 <5 <5 <5 <5 NA <1 <1.05 <1.1 <5 <5 <5 <5 <5 NA <1.43 <1.05 <1.1 <0.10 <5 <5 <5 <5 NA <1 <1.11 <1.1 <5 <5 <5 <5 <5 NA <1.05 <1.18 <1.1 <5 <5 <5 <5 <5 NA <0.051 <1.11 <1.1
Endrin Ketone 2 20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.071 <0.053 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.05 <0.056 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.053 <0.059 <0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.02 <0.051 <0.056 <0.06
alpha- Chlordane 2 200 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 0.075 0.030 J 0.24 0.15 0.045 J <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
gamma-Chlordane 2 200 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.053 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.071 <0.053 <0.06 0.030 J <0.05 0.13 0.04 J 0.020 J <0.02 <0.05 <0.056 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.053 <0.059 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.051 <0.056 <0.06
Arsenic 50 500 33 27 B 8.9 <5 8.7 9.9 8.3 12.8 <4.1 <10 <5 <5 <5 <5 0.475 B <4.1 <4.1 <4.1 20 12 B 300 37 34 22.3 68.2 69.4 357 <10 <5 <5 <5 <5 0.607 B <4.1 <4.1 <4.1 <10 6.5 B <5 <5 <5 0.673 B <4.1 <4.1 <4.1

Notes:  
1)  All concentrations reported in micrograms-per-liter (µg/L).
2)  The J values indicate estimated values in which the compounds are present at concentrations
          that are less than the quantitation limit, but above the method detection limit.
3)   The B values indicate the compound was detected in the method blank at a concentration
           that was above the RDL, and the samples were less than five times the concentration
            of the method blank contamination.  These results should be considered estimated.
4)   GCTL = FDEP Groundwater Cleanup Target Level
5)   NADS = Natural Attenuation Default Source Concentration
6)   Bold indicates detected compound.
7)   Shaded indicates compound detected above GCTL.
8)   NA indicates compound not analyzed for.
9)   Duplicate for 09/26/01 sampling event was MPT-15-MWO-8S.  MPT-15-MWO-4S was 
           duplicate for prior sampling events.

MPT-15-MWO-8S
Compound

MPT-15-MWO-1S MPT-15-MWO-3S MPT-15-MWO-4S MPT-15-MWO-5S
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TABLE 2-2
Monitoring Well Field Measurements

Well Identification Date
Depth to

Water pH
Conductivity

(mS/cm)
Turbidity

(NTU)

Dissolved
Oxygen
(mg/L)

Temperature
(oC)

MPT-15-MWO-1S 03/28/00 7.17 6.7 1.94 84 0.45 20.9
06/21/00 7.80 7.36 1.56 0 0.74 23.4
09/26/00 4.29 6.94 0.787 0 1.84 25.5
12/15/00 6.74 6.99 1.62 2 1.00 21.4
03/22/01 7.11 7.1 1.4 10 2.40 19.0
07/05/01 7.15 6.93 1.23 0 0.01 23.6
09/26/01 4.33 4.8 0.459 0 2.27 25.2
12/06/01 5.93 8.48 0.589 0 3.51 22.5
03/06/02 5.72 6 0.331 0 4.37 18.6

MPT-15-MWO-3S 03/28/00 6.12 7.15 0.519 79 2.19 21.9
06/21/00 6.72 7.87 0.436 10 1.60 25.7
09/26/00 3.30 7.23 0.301 0 3.19 26.9
12/15/00 5.65 7.35 0.392 1 2.70 22.0
03/22/01 5.90 7.4 0.37 8 2.60 20.0
07/05/01 6.03 7.2 0.334 0 0.00 25.4
09/26/01 3.24 6.32 0.275 0 4.12 26.4
12/06/01 4.90 9.84 0.326 0 3.64 23.5
03/06/02 4.53 6 0.313 0 3.90 19.6

MPT-15-MWO-4S 03/28/00 6.83 6.7 10.1 98 0.20 21.1
06/21/00 7.46 8.16 6.49 0 0.51 21.3
09/26/00 3.40 6.96 1.55 6 1.17 24.2
12/15/00 6.30 7 4.64 0 0.18 20.4
03/22/01 6.87 7 7.8 NM 0.80 18.0
07/05/01 6.79 6.83 7.15 0 0.11 21.9
09/26/01 3.39 7.84 0.958 0 0.49 23.6
12/06/01 5.41 10.63 3.7 0 1.18 21.5
03/06/02 5.37 7 7.39 0 0.01 19.2

MPT-15-MWO-5S 03/28/00 8.52 6.85 0.541 49 1.14 22.4
06/21/00 9.05 7.83 0.445 2 1.05 25.0
09/26/00 6.04 6.6 0.367 0 2.45 27.4
12/15/00 8.20 7.08 0.315 0 0.80 23.4
03/22/01 8.54 7.2 0.36 NM 1.90 21.0
07/05/01 8.60 6.84 0.37 0 0.00 25.6
09/26/01 5.96 6.72 0.312 0 2.56 26.5
12/06/01 5.64 8.33 0.318 0 4.40 22.4
03/06/02 7.52 7 0.282 0 1.53 20.7

MPT-15-MWO-8S 03/28/00 6.89 7.16 0.7 63 2.96 20.6
06/21/00 7.60 7.78 0.5 3 5.42 24.1
09/26/00 4.01 7.22 0.3 0 4.53 25.8
12/15/00 6.44 7.31 0.4 0 3.50 20.3
03/22/01 6.75 7.50 0.3 NM 6.10 19.0
07/05/01 6.82 7.11 0.4 0 0.19 25.3
09/26/01 4.04 5.75 0.3 0 4.03 25.4
12/06/01 7.48 9.00 0.3 0 2.35 24.4
03/06/02 5.36 6.00 0.3 0 5.01 18.2

Depth to Water is measured as feet below top of well casing.
mS/cm = millisiemans per centimeter.
NTU = nephelmetric turbidity units.
mg/L = milligrams per liter
oC = degrees celcius.
NM = Not Measured
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Appendix A

Groundwater Analytical Laboratory Reports
(on CD only)
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